Objective: The purpose of this study was to analyse whether differences exist in social class or education level in coronary heart disease (CHD) secondary prevention and in cardiovascular risk factor control in a universal coverage health care system. Design: Cross-sectional multi-centre study. Participants and setting: 1022 CHD patients recruited from residents in the catchment areas covered by 23 primary health care facilities in Catalonia, Spain. Main outcome measures: Demographic data, cardiovascular comorbidity, smoking, blood pressure, fasting blood glucose, triglycerides, total cholesterol, HDL and LDL cholesterol, body mass index (BMI), drug therapy used for secondary prevention, educational level, and social class based on occupation. Results: Patients at the lowest educational level were more frequently women, older, and diabetic. Patients in the middle educational level were more frequently smokers than those in the highest or the lowest level (24.7, 8.7, and 12.0%, respectively; P ¼ 0.008) and had better systolic blood pressure levels (125 mmHg (15), 135 mmHg (16), and 134 mmHg (17), respectively; P ¼ 0.001). All educational levels and social classes had similar adjusted rates of risk factor control. Therapeutic management was also similar among all educational levels and social classes, after adjusting for confounders. Conclusions: CHD patients in the lower SES received similar treatment for secondary prevention and achieved similar control of risk factors. No social inequalities were found in secondary prevention in CHD patients using the National Health System in Spain.
Introduction
Coronary heart disease (CHD) is expected to continue to be the predominant cause of death in industrialized countries in the future. 1 Many studies have shown a strong relationship between low SES and both adverse cardiovascular risk factor profile and high CHD event rate in high-CHD-incidence regions, including the United States, Canada, the United Kingdom, and Scandinavia. 2 In southern Europe the incidence of CHD is lower than in northern Europe and Anglo-Saxon countries, and less is known about this relationship, although the relationship between socioeconomic status (SES) and mortality for all causes has been well established. 3 The Whitehall study showed an inverse gradient in mortality, which was highest in the lower employment categories. 4 Nevertheless, it is unlikely that differences in mortality among social classes result from differences in medical care. 5 On the other hand, although a lower use of preventive interventions in low SES populations has been described in countries with universal coverage health care systems, 6 little is known about the possible SES inequalities in secondary prevention in CHD patients. Although many efforts have been made to define specific recommendations aiming at reducing the incidence and recurrences of CHD, 7 some authors have shown that socioeconomically disadvantaged individuals are less likely to receive appropriate preventive care. 8 Universal health coverage may not be enough to diminish preventive care inequalities. 9 The purpose of this study was to analyze clinical trial data to determine whether CHD secondary prevention differs among social class and educational levels in terms of cardiovascular risk factor control and treatment in Catalonia. Spain presents one of the lowest incidences of CHD 10, 11 and the National Health System provides universal coverage for all the population. demonstration of ischaemia in the 6 years prior to recruitment were eligible for inclusion.
Exclusion criteria
Patients unwilling to participate in the study or with severe psychiatric illness, terminal diseases, physical disability, unstable coronary artery disease, or an acute coronary event within the last three months before data collection were excluded.
Candidate patients were identified from reference hospital discharge records and from primary care and cardiologist outpatient clinic registries where they existed.
Basal data were collected from primary care medical records and by telephonic interview.
Patients were mailed an invitation to participate in the study and a signed informed consent was requested.
Two Ethical Research Committees approved the study protocol.
CHD patients were recruited among the residents in the catchment areas covered by 23 primary health care facilities in Catalonia, Northeastern Spain. Typically each primary health facility provides health care for 5000-25 000 inhabitants.
Variables
Demographic data, the number of consultations with GPs and a cardiologist within the previous year, and smoking status were obtained from medical records. The presence of hypertension, diabetes mellitus, stroke, hypercholesterolaemia, and peripheral arteriopathy was noted. Systolic and diastolic blood pressure, fasting blood glucose, triglycerides, total cholesterol, HDL and LDL cholesterol, body mass index (BMI) [weight (kg)/height (m 2 )], and drug therapy were also collected from medical records. Antiplatelets, betablockers, angiotensin converting enzyme inhibitors, and lipid-lowering drugs were considered lifesaving drug treatments because of the evidence of their efficacy in secondary prevention. 13 Lifesaving drug treatment was considered multiple when two or more of these drugs were used simultaneously.
Educational level was grouped into three categories: high level (patients with university education); middle level (secondary studies up to 16-18 years); and low level (patients who did not receive any education or completed only primary school).
14 Social class was measured according to the Spanish National Occupation Classification, 15 adapted from the British Registrar General's Scale, 16 and grouped into three categories: Classes I Hypertension was considered well controlled when systolic and diastolic blood pressure were <140 and 90 mmHg, respectively. 7 
Statistical analysis
The Chi-square test was used to compare proportions among the three educational levels and among the three social class groups. Analysis of variance or the Kruskal-Wallis test were used to compare the means of continuous variables among these groups. Logistic regression was used to determine the odds ratio of good risk factor control for social class and educational level, adjusted for age, sex, and previous co-morbidity. The statistical package SPSS 11.5 for MS Windows was used in the analyses.
Results
Complete data on educational and social class was obtained in 878 patients (85.9%) of the 1022 patients recruited in the ICAR study.
Mean age was 63.9 years (standard deviation 10.0) and 74.7% were men. Only 3.4% of this population had university education, 10.1 % had secondary studies, 73.3% completed only primary school, and 13.2% were illiterate. Only 8.5% of the patients were in higher social classes, 12.5% were skilled workers, and 79.0% were unskilled and manual workers.
A statistically significant direct correlation was observed between educational level and social class (r ¼ 0.4; P < 0.001).
Educational level and patient characteristics
Patients at the lowest educational level were more frequently women, older, and diabetic. The percentage of patients with history of hypertension, hypercholesterolaemia, stroke, and peripheral artery disease was similar among educational levels (table 1) . Although patients with lower educational level were more likely to have received calcium channel blockers than the rest, no differences in lifesaving drug therapy were found. Furthermore, among all the educational level groups there were no differences in the proportion of patients who were checked by a cardiologist in the previous year.
The percentage of patients who had their risk factors controlled was similar among all educational levels. No differences in lipid profile, BMI, and fasting blood glucose were found among the educational level groups. Nevertheless, patients at the middle level had better systolic blood pressure levels than those in high or low level groups (table 2) .
Subgroup analysis of patients with previous co-morbidity (i.e. diabetic, hypercholesterolaemic, or hypertensive patients) showed no differences in the control of blood glucose, lipid profile, or blood pressure, respectively (figure 1).
Social class and patient characteristics
No differences in co-morbidity or gender of patients were found among social class groups. Patients in social classes IV-V were slightly older (P ¼ 0.06).
The percentage of patients checked by a cardiologist within the year prior to recruitment was similar in all social class groups (table 3) .
Calcium channel blockers, nitrates, and lifesaving drugs were similarly prescribed in all social classes. No differences in the percentage of diabetic patients receiving drug therapy to control diabetes mellitus were found among social class groups. The proportion of hypertensive and hypercholesterolaemic patients who received hypotensive and lipidlowering agents, respectively, was also similar among social classes.
Similar control of blood pressure, blood glucose, lipid profile, smoking, and BMI was achieved irrespective of the social class (table 4). The control of risk factors in patients with previous comorbidity (i.e. diabetic, hypercholesterolaemic, or hypertensive patients) was also similar in all social class groups (figure 2).
Multivariate analysis
After adjusting for age, sex, and co-morbidity no differences in risk factor control were observed among educational level or social class groups, except for the control of hypercholesterolaemia, which was better achieved by patients at the high educational level (table 5) .
The odds ratio of receiving two or more lifesaving preventive drugs for patients in low educational level and social class, after adjusting for age, sex, and co-morbidity, was 0.77, 95% CI 0.42-1.42 (P ¼ 0.41) and 0.84, 95% CI 0.52-1.35 (P ¼ 0.46), respectively.
Discussion
In this study, the delivery of secondary prevention interventions to CHD patients was similar in all SES groups of patients seeking medical care within the Spanish public health care system, which covers the entire population. After adjusting for age, sex, and previous co-morbidity, the achieved risk factor control was also found to be similar except in lipid profile, which was better in patients with a high educational level. Figure 1 Percentage of risk factor control achieved in patients with previous co-morbidity (i.e. fasting blood glucose <110 mg/dl in diabetic patients; systolic and diastolic blood pressure <140 and <90 mmHg, respectively, in hypertensive patients; total cholesterol <190 mg/dl and LDL cholesterol <115 mg/dl in hypercholesterolaemic patients), by educational level (high, middle, and low). DM: diabetic patients; HC: hypercholesterolaemic patients; HP: hypertensive patients; low educational level: patients who received no education or primary school only; middle educational level: secondary studies up to 16-18 years; high educational level: university education SES is a composite measure that incorporates income, education, and work status. These three indicators are interrelated but not completely overlapping variables. 17 Educational level is one of the most widely used indicators of SES because it remains stable over the adult lifespan, and it has also been found to be associated with various health outcomes. 18 We also studied social class based on occupation as another socioeconomic indicator to give a more complete perspective on SES characteristics.
In our study, patients in the lower educational level were predominantly women and older people, probably because the accessibility to university education has increased only recently in Spain. Several decades ago, women and less affluent people had more limited access to higher education. 19 The presence of differences in the proportion of cardiovascular risk factors among SES levels remains controversial. [20] [21] [22] [23] [24] In our study the prevalence of hypertension, hypercholesterolaemia, peripheral artery disease, and stroke observed was similar for all SES levels.
Previous data from population studies in Spain showed a higher prevalence of CHD risk factors in patients with lower educational level 25 ; in addition, in these patients a lower risk factor modification capacity after a coronary event has been noted in other countries. 8 Although in recent years smoking is on the decline among men in higher SES groups in the Spanish population, 26 in our study no differences were found among SES groups in the prevalence of smoking in the CHD patients cohort. This finding could be explained by the high mean age of the population studied, which makes it difficult to introduce behavioural changes.
Many studies have shown that lower education and income level groups have poor access to health services 27 and receive less intensive preventive care. 28 This was not confirmed in our study. Nevertheless, these differences in quality of care and health outcomes are not fully explained by difficulty with accessibility, as was shown in studies that included medical insurance participants. 29 Inequalities in the access to dentistry and gynaecological preventive care observed in previous reports from Spain could be related both with educational level and with income, because dental preventive services are not covered by health insurance and the waiting list for gynaecological preventive care is quite long. 25 In our study, differences in the access to health system were not found. The proportion of patients checked by a cardiologist in the year prior to recruitment and the proportion of CHD patients using lifesaving drugs did not vary among SES levels.
These results support the observations from other studies, which suggested that differences in preventive interventions Good primary care has been found to be associated with reductions in disparities between more disadvantaged and less disadvantaged communities. 30 Our findings concur with other Spanish studies, support the claim that in some aspects the National Health Service can provide equity, 31 and suggest that this goal is met for CHD secondary prevention.
Study characteristics
The external validity of our study is reasonable because the proportion of subjects in high SES in our sample was similar to that described in the Spanish population. 32 An important characteristic of our study is that our patients were consecutively recruited from GP centres. It is possible that a small proportion of patients in higher SES did not use the National Health System. One study showed that the proportion of patients who were admitted in private hospitals to undertake coronary surgery in Spain was <16%. 33 On the other hand, 67-80% of the population consults with their GP each year 34, 35 and their medical information is usually updated at that time. However, the possibility that some low SES individuals were missed in our study cannot be ruled out, given the fact that the catchment setting was primary care centres.
Moreover, the purpose of this study was to determine whether differences among educational level and SES existed in CHD patient management and in the risk factor control achieved. Although a relationship between educational level and social class based on occupation was found, results differed because they measure different SES dimensions. Control of cardiovascular risk factors achieved by CHD patients was similar among the different SES groups.
We conclude that secondary prevention in the Spanish National Health System is provided equitably to all patients who request medical care after a CHD event in the primary care centres. 
